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[ft 1 3 

R 1 — C = C — R 2 (1) 

Hf#3(3] »7^*>ft^ TSB-«55; (2) 
[ft 2] 

R 1 -C = C-A-C = C-R 2 (2) 
X*m 3 *l £ r /I/ * > {£&®T* *>.* 3 £ ftZ> flt## 1 £1!*© iJ Jbtf-fr 

[»#*4] g&ftt&tf* ria-^ (3) 
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R 4 — P-Au-R 
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^p 2 0 0 2 — 2 5 6 1 2 9 

[ft** 7] ms2^ffi^wj^> -ift^^s ' ^ & 

* 6 {C|S«©*^o 

[ft** 8]' ISfifttti)!)^ sftX^r-fK ta*t^fbXli^7 

w ^->f ht*$>i> r t &4#«fc*rsft** 6 jcaa«©*&. 
[^©fNifciii®] 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 

*Ss"Xfl85SsnTVNS. ncD#*Tcr;i/=3r> (yiz?-u>4k&®) 

Kl»*bV^j»««#e>*l<fcV> (J. March, Advanced Orga 
nic Chemistry, 4th ed. , PP. 7 6 2-7 6 3) D 
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»6fttfi»J, i<z>*tttt. W»«C©«KZ>»^K:«s^J:yjK«H©r^*>K:a 
(P. F. Hudrlik and A. M. Hudrlik, The 
Chemistry of the C a r b o n - C a r b o n Trip 
le Bond, Vol. 1, S. Patai, ed. , 1978, pp. 24 
0 — 2 4 3 ; G. W. Stacy and R. A. Mikulec, Orga 
nic Syntheses, 1 963, Collect. Vol. 4, p. 1 

&m£+&<D»&*>-f* *<D&.mA : bmmzMV5~i omo 

[0 0 0 4] 

jttf, 3«©Aft-frtt«H4:'r*T/I/*^©^ i n-RJ»^ Y. Fukuda a 
nd K. Utimoto, J. Org. Chem. , 56, 1991, 37 

29 izMjjk2tiT^z>&mM®m&* &mz&< mimti&s ommm) , 

J.H. Teles and M. Schulz (BASF AG), WO- 
Al 9721648, 1 9 9 7 fCWa*3 fife 1 WO^&M^ffi V^#8n?tt 
iRjfcJK*##*K:«v* (io%*i) c rn&»1hk»&*tJ«iK*:/B^52f«& 

(B. R. James and G. L. Rempel, J. Am. Chem. 
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Soc. , 91, 1969, 8 6 3 ; J. Harpern, B. R. James 
and A. L. W. Kemp, J. Am. Chem. Soc. , 88, 19 
6 6, 5 1 4 2) „ flTfc, T )l*><DfcffiRj&K&^Tm®&mMmKm* : bto 

&xmn? mm^th^m^nmht^n^^^nx^v. tjv 
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Mb 4] 

R^C^C-R 2 (1) 
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-C=C- A-C=C-R 2 
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(4) ai&ftt£tf* Tsa-«s: (3) 

[ft 6] 



T?*3*iS#x:7<f >^$t#ft^T?&£ fc^StfriB (1) ~ (3) 

(5) wtmmmm&TJi^-fr-fr*>tez>z-£:*iftWt£-t &mm en ~ (4) 

5) o^-fntMzmmamWi* 
(7) mmm^mum^ -m^mmx^^^n^mmt.-tsmm (6) cab 

[0 0 0 8] 
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R - P-Au-R 
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2-3) m-t&yju*yit&Giifite>l5Zti&o 

[0 0 0 9] 

*SM!K:^V^Ttt, TXs*ryfc&W£LTlZ. TIB-JSH^ (1) (2) T* 
[ft 7] 

R L ChC-R 2 (1) 



[0 0 10] 

MM 1 ~ 2 0 CDJtflfr&lk ii^Rft 6-20 ©SHft&ai©^ at#J$7G$fttf 5 ~ 
[0011] 

[0 0 12] 

y*?£l/<tti~6*?;g>£ 0 
[0 0 13] 
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R 1 -C = C-A-C = C-R 2 
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[0 0 15] 

LTtt/^*:7:n>*, 7 trn-;wSk try*:?:/ St 

, dpy^ij-u>^ yy>*, *-*u-y-/nt, t7b 
^y>«, 7*ys»at, 7 it > h a y >if t isiSfi*®^©?: 

[0 0 16] 

MMrtWBMMSitibTtt, Kr9i/u>* «ys>>«, bray's;:/*, -f> 

[0 0 17] 

Krte*#fi©^«i:i/Ttt, >^ne;K 

tfri;b, 7D^-;k 7*7— to* /\^r-fe-;v, t^f-iK >>^n^\ 
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[0 0 18] 

— mm (i) ( 2 ) k^t, r 1 . r 2 \$mm*3r*smv$>zz.t.tfx> 

?Z>mMm$* l-io, ^it<iii~6t^. SfcSIMKT/i/^f/i/H©*^ 
3teRH:3~2 0, $Fi;b<kJ:3~l 3 tss. 

[0 0 19] 

(i) (2) icfcv^, r 1 , R 2 »^li^^^^;i/^-;vST^ 

# - n,m tbttt, r dp s/?t7 ;i/^-;i/S^t^T y - a *f */ # 

rtf>#£\ 7;^^i/*;i/^-;i/S}:SW57;v^M 

WJ -n*S/3SK:WbTj^bfc%©&^tfS£ 
[0 0 2 0] 

—0^: (D (2) \z&^x. r x > R 2 sWM-;Htfesrt 
7ji/^;i/ij;i/^-Micsi-t5 7A'^MM7 , J -;^;a~M(c 

fi»57!J-/l/*4: LTit ltrfHT;V=i dp $/««*7 y - n *F 5/36 IC0B bT**b 
[0 0 2 1] 
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yjv *ju&%&y u -^^j^jK-;^^ astt * r y - t b t », Ufa 

[0 0 2 2] 

(1) RtJt (2) IC*3V>T, R 1 , R 2 ' 

t;i* A*mx.xf r u - is w s y y -^ai £ b t f«SB7 ;v a * $/s 

[0 0 2 3] 

-«5£ (1) Jfctf (2) iCfcV^T. R 1 , R 2 ^^U;V*©7fC^M^CD^*< 
[0 0 2 4] 

tufH-M^: (2) fcV^T, Att2M«SSSt. 2 b 

Ttt, (1) WbTS*b lo»v^% 

#*bV*2«#*»HU T/l/*l/3/»«yy-l/2> 

[0 0 2 5] 
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[0 0 2 6] 

t&ffiR 1 ^^R 2 ©M$r#tfti«> 7KiSM^\ :/ntf;v^ 
S> ^^ri/;i/S. 7i-M, ^xn/i/2u ^n^-;i/& */*n 

[0 0 2 7] 

n/\°;i/^f;i/x-^;i/, hV^^jvi/V^r^^-uy, 3 2 

^ODTHiftV^ Pn^-Jl^y-Vy. 1, 5 -^\dr-9-^>f 1, 8-7 

±V>(y^ ft^mzy±*\syM&*zi^M±&tiT>v*yfc&m%ftmizm 

[0 0 2 8] 

©T-fe^ l/>^lc#bT^^< 1 %A&im?£> 0 bv^M*« 1-5 
o om-MtT*&& a 

[0 0 2 9] 

ti § * x ^ * y &mm t&m<D m% & mmx* % & „ 

[0 0 3 0] 
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[ft 9] 



R 3 
I 

R'-P-Au-R 



(3) 



R 



mz^o ^nbammmz-D^xte. taSB-s^ cd m (2) icnit^ 
a, r5A/^mt*s. ft-tv^mxirismz. r^n^^iwj- 

;VS, 7x-;H, ^b^S. 7x;*J/|»#, ftfiBR 6 ©A 

7x-M, *>s>/bafi** 5 #W r &ft*. 

[0 0 3 1] 

^> hU7;i/tn^f;i/ (f'j7i-;i/*x70) 3ft;i^;i/ 

(h'J7x-;V*^7'f>) Ti2^;V^^71/ (h'J7x-Jl/*7>7>f 
>) ^V3!7WCI7i-^ (h'j7x~^7>f» 7x— 

f ijK (hU7x-;^^7^ y) ( h u^fMX70) :* 

(HJif;i/^7>f>) (^f^7x-^7 0) 

(^7x-Wf^7>f>) (b «J^f^77>f h) 

•fa, ^nn^;i/»^ (i) . v**)\* (y-fe^;i/y-& h) & (in) 
, #nn (h'j7i-^7^) ?nn n^^f^W VS^T— K) 
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[0 0 3 2] 

r> &m®;M<D±&nT*. 5^;v%j^T^+^^>y> o. 0001-2 

[0 0 3 3] 

T> ^MttJKO&iJU*-^ 5W/o£tK*+^Sy, MS> 0. 0 0 0 1-2 
[0 0 3 4] 

nrntemzm^irtuz. mm. mm. by7Mn^i?>^*>E 

jifcyM. M&mn. -7)v*ufcVM. fan. I2#>^xh (vi) 

[0 0 3 5] 

ilS. 0. 0 1 fcv^ 1 0 0 k g/c m 2 CDlSH^^^^tl<5o 
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[0 0 3 6] 
[0 0 3 7] 

h£LT&, TfB-^ (5) -eSt£*iS%<Z>&mv^ r £#T*£ 

[ft 1 o ] . 

R 6 
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R 7 - O - P (5) 
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O 

I, 
R 

[0 0 3 8] 

So 

[ft 1 1 ] 

R 6 

I 

o 

7 I (6) 

R 7 -0- P 

I, 
R 

ttrffi^*> R 7 ~R 9 l*> tlTIB-JR* (5) T?3a%bfe*»©i:Bri»Tf*«- 
[0 0 3 9] 
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(7) 



R° 



ItffH^^ R 7 ~R 9 &> ttfia-^ (5) T*^Lfe*)<D£.mm'V&Z> a 
[0 0 4 0] 

K h'Jxf;i/^7r>f h, b U-f V^DtiVV^X 7 r-f b> bU^^;^ 
X77-f h'Jt?f;i/*X77^fb, b U i/^n^i/;i/*7s77>f K b 
ij7iiMa7 7-fb, b U -7h;i/h- b 'JM777>f K 

^777^f K b iJ^fD-^7 , n;tV^77>f b^##tf (btlS^Zltl & 
JC RRjfe 3 tl S &> Tf & V a „ 
[0 0 4 1] 

b> *M v^"n jvfcxfc-t-j K ^7x-;i/7x^*7xtvt 

[0 0 4 2] 

b> P b^>>7i~;Vi?7x-^77-ft-f K 5M V7°ntf 

[0 0 4 3] 

So 

[0 0 4 4] 
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[0 0 4 5] 

HfrfB-f *^tt«?££Mc&, i 3 -*3\>W ^ 

/ba-ntfi/- bmommtiis- K i 3 ^ 

rye e>*i&- 

[0 0 4 6] 

flS-£*l 0 0ll»Sy, 3 0-1 0 0 0 OlilP, ^tb<»50~1000 

iri^i/Hf *K i-ioo o^e;k ^Kin-so o^cii^^s. it 

©^JBSfcJU 7;i/^-;Hl^;i/3'J> 0. 001~10€^, #*b<»0. 
0 1 — 0. 5 ^/l/OSf^Tf&S. 
[0 0 4 7] 
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t. 

[0 0 4 8] 

-C = C- + H z O (g) 

->-c-co- om-co-c-) 

[0 0 4 9] 

imnmi 

[0 0 5 0] 

HJH^Jl~4 

0. 0 0 5 g<D*?-)V ( h U 7x-^7>f » £ (0. 0 1 mmo 1) & 
^HCa^bfc*j«lnilK:»l¥bfe»*tC^U 0. llg©l-m>(l 
■mnol), 0. O5g0gii (0. 5mmol)£0. 5 m 1 <D7kfcfeMZ 



[0 0 5 1] 

Ml] 







2-^-^^y^^ (%) 
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^ / —jv i 


9 5 
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7 1 
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5 3 
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#8 9%©JR^l?#&tlfc 0 
[0 0 5 3] 

0. 0 1 g©^^;b ( h U 7xi^7-f >) ^ (0. 0 2 mmo 1 ) 

[0 0 5 4] 

§feWJ7 

0. 0 1 g(D ( b V ;V3^^7-f >) £ (0. 0 2 mmo 1) 

Mb, Matt^^I/hV^^f^T^^-CA^n^-f 1 2 t$Rf 

3 7%©JR^8T*#6*bfc. 
[0 0 5 5] 

0. 02gOD^.^;i/ ( h T J 7x^i;b>i>^37^ y) ± (0. 04mmol) £4£ 
Mb, »«fcbTIRift**^^-n/hU*^^'^r> ! E-'^AS:Mvv 5ra^J55 

[0 0 5 6] 

Jt*#9 1 

[0 0 5 7] 
[0 0 5 8] 
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[0 0 5 9] 

0. 00 1 g(Z)^f;V (h'j7x-;i/*X7>f ^ (0. 0 0 2mmol) 
0. 2 2g(Dl-tf*^> (2mmol) fe«ML/fc«^tt^E»« 1 fcH*C 
bTfijS&ffofclS*, 2-^?;>#80% (jSMSEia«5«8 0 00) tf>fl» 

[0 0 6 0] 

Hi6M i o 

jR/Sfil£4 0TC-e9»IHSJSS:^f ofeJK^*HJfi«9 il^iCbTH/S&^o 

f-^, 2-t^*;^75% mmmm.m.i 5 om) ©nwefc&ftfc. 

[0 0 6 1] 

1 1 

0. 0 0 1 s<D*m (b'J7x-^^7>f » ^ (0. 0 0 2mmol) 
5:^^;-M0ml JCi§jWb&$S?£K:*f b, 2. 2g®l-^f>(20m 
mol), 0. 0 5gOlii(0. 5mmo 1) & 1 ml©*t*iS* fe* 
»?R&3ii«bTftI*.fc. 7 On, lB#KJf#|£tf>2-;r*#y >©JR*tt3 5% 
(ttKIBfllKftS 5 0 0 0) T'&oTCo 
[0 0 6 2] 
12-14 

mtifflHDttiD UIC0. 5mmo 10bU7^O^^>^>i (CF3C 
OOH) XH (CH3COOH) Xtt, 12#>^Xh (VI 

) U^-7jCfn^(H3 (PW12O4 0) • nH2 0) bfcft&&^6£#I 

1 l fciu«iK:bTfiJi&&f?ofc. 2 y y<D^JkT$*<Df®MmWb.*& 

2 iC* 

[0 0 6 3] 



1 8 
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mmm 




Sis 
(%) 


(la) 


1 2 


CFsCOOH 


9 9 


9 9 0 0 


1 3 


CH 3 C0OH 


7 7 


7 7 0 0 


1 4 


H 3 (FW12040)-nH 2 0 


8 0 


8 0 0 0 



[0 0 6 4] 

mmm 1 5 

0. 00.1 gCD^f^ (h'j7x-;i//^^7^>) ^ (0. 0 0 2mmol) 
J-;VZmlK.mMhfrmmzttl,. 0. 62g©t7^>-SACl 
3, 0. 1 lg©l-t^f> (lmmol) , 0. 5 m 1 <Z>7_K£5*MbTflU;t 
fc D 70°C. ll#r*3&#^<Z> 2 >(Z)JR^«9 2% (8Kg£®«ffc4 6 0 

m) "e&ofeo 

[0 0 6 5] 

m«J i 6 

0. 00 lg©^f^ (h'J7x-;V*^7-f>) ^ (0. 0 0 2mmol) 
0ml {C^bfc^lC*fb> 4. 4g01-^f> (40 m 
mol), 0. 1 gOD h V 7fyJrU*&yy*)\j-fcyWL (1 mmo 1) &2ml © 

^^fl?$*fe7jcM^^MbT^^.fc 0 7o°c, lmmmw&vz-*** > 
>0U2$ii7o% (Musrat 1 4 o o o ed -e^ofco 

[0 0 6 6] 

ms&M 1 7 

[0 0 6 7] 

UMI 1 8 

0. OOlg0il^ (hij7s-^*X7'f>) i (0. 0 0 2mmol) 
**&J-J]slOmlKmMVtc.mmKttL, 4. 4gCDl-#^> (40m 
mo 1) , 0. 15 g©h'J7^tnA3t>^M>!2 (1 mmo 1) 5:2ml 
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T^fofco 7 o°c, ' imm9kft&to2.-*9 9 J yvumzi 0% 

IJ1 5 6 0 0®) T?&ofc 0 

[0 0 6 8] 
§H^M 1 9 

0. 00 1g©^f;p (h'j7x-;V*^7-f» i (0. 0 0 2mmol) 
, 0. 001 3g©h'J7x-^*X77-fh (0. 0 04mmol) 9 J 
-MOmlKl»»bfe»*&«fflU M*S&70 8 C, 5 BfrHfTo fcflStt^JBW 
1 1 ^H«JCL/TSlS«:fxofc*g^ 2-t^#;^93% WM9 3 

ooi) ©jR^-e#£>;l%fc 0 

[0 0 6 9] 
HJ6M2 0 

0. 00 1g®^f^ (h'J7i-»70) ^(0. 0 0,2mmol) 
, 0. 0 0 2 6 g®h^f^a77^fb (0. 0 2mmol) 

i omiK*j»u u mjs&7o°c, 5 hmmjo 1 

HQ ©jR^6T?#6>tlfc. 
[0 0 7 0] 

mmm 21 

0. 00 1g©^f;V (b'j7x-M7>7^»> (0. 0 0 2mmol) 
, 0. 0 0 2 5 g©Xf ;Vi?7x-;V*^7^t>f h (0. Olmmol) 
^-MOmllCiltfeMMU Hi^&7 0TC, 1 BfrWfro fe«H*2£ 

64 0 00) ©iK^i?#e>tife. 

[0 0 7 1] 

[0 0 7 2] 

2 2 



2 0 
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0. OOlgO^f^ (h'J7i-^X7-f» ^,(0. 0 0 2mmol) 
^at;-Mml«lfcilil^U 0. Hgffl7x-;i/7tfU> ( 
lmmo 1) , 0. 0 5 gOD^m (0. 5mmo 1) £ 0 . 5 m 1 <Z>tMc3£8? 
$-&fe7K^m&AtI^fe 0 7 0°C. l^jt^©r-fe^7x7>0JR^»7 5% 
(«ta^tS:3 7 5HI) ^&ofc„ 
[0 0 7 3] 
HWJ23 

a^^^t>UtC0. 5mmo 1 ffl h 'J 7MO^ ^ tfc 

iii4 9 0i) <z>j&§?§-e#e>*ifc 0 

[0 0 7 4] 

mmm 2 4 

0. 0 0 1 S<D**fl' y 7xfl^/*^7-f » ^ (0. 0 0 2mmol) 
?: ^ ^ ; -M 0 m 1 (Ciff b fc^H^M 2. 1 g©7x-;V7tf P> ( 
2 0 mm o 1 ) , 0 . 05g (D^ffiM (0. 5mmol) 61ml 

7 0TC, it»t©rth7x;>©mii4% ( 

M&IBMgttl 4 0 00) T*&ofc 0 
[0 0 7 5] 

rnmmz 5 

rth7x;>^33% omkiinhr 3 3 0 0 h) <z>jr^t* 

[0 0 7 6] 

H^M2 6 

0. 0 0 1 g(D**Jl (hV 7 *—JV#iXy ■< y) £ (0. 0 0 2mmol) 
S-AslmlKmffil>f=.&mz.tth, 0. 12g04-Xf-^hM> 
(lmmol), 0. 0 5g©git(0. 5mmol)&0. 5 m 1 

#s 7o a c, iw»p-^wti7x;>® 

JK^it4 5% (ftft#iatift2 2 5 0) -e&ofca 
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[0 0 7 7] 

mmm 2 7 

SUKSfcCDf^t) U IC 0 . 5mmo 1 CD MJ 7At n ^ * >^^*>KI:ttffl Ifc 

6% 0MHP&m4 8 0 HI) <OJR^T?#e>tlfc. 
[0 0 7 8] 

0. OOlg0^f;V (h'j7x-;i/*^7^f>) ^ (0. 0 0 2mmol) 

j-j]simiK.mmvtc.mmzML. o. ngco-y-wtfi/ 

> ( 1 mm ol), 0 . 0 5 g ODSKfilft (0. 5mmol) 5:0. 5ml ©jfcK: 

jy<Dum*9 5% m&mmmi 750) t*&o£„ 

[0 0 7 9] 
£&ftf 2 9 

0. OOlg0^f;i/ (h'j7x-;^7>7^» ^ (0. 0 0 2mmol) 

%*#j-jiimiKmmvfe&mKMh, 0. i3g©m-r-^mi/ 

> ( 1 mm o 1 ) , 0 . 0 5 g GD^S&M ( 0 . 5 mm ol) 60. 5ml (DTklZ 
mffiZ-&fc7k^®tZM7Lfro 7 0°C, l^M©m-^h^J/7tb7x; 
>©W2 4% (HUREnSIR 1 2 0 0) T'feofeo 

[0 0 8 0] 

USSM 3 o 

0. 0 0 5 g©^^;V ( h 'J7x-^*7s7>f >) & (0. 0 1 mmo 1 ) & 

x;>^77% (««ia««7 7IB) ©JR^T*#^tlfco 

[0 0 8 1] 
IW3 1 

0. 00 1 g0^f;i/ (h'J7x-;i/*7x7-f>) ^ (0. 0 0 2mmol) 

z*$;-n,imnzmmisfcmmzMv. o. i3g©p-r-^wi/ 

> (lmmol) , 0. 05g ©MM ( 0 . 5 mm o 1 ) 6 0. 5ml ©TfcfC 
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[0 0 8 2] 

mmm 3 2 

0. 0 0 5 g<Z)*^;i/ (b'J7i-;i/*^7>f>) ^ (0. 0 1 mmo 1) £ 

^^;-Mmli:titfeM^U o. I4g©p-^nn7i-m 

(lmmol), 0. 0 5 g<Z>&9Kgt (0. 5mmol) £0. 5 m 1 <Z) 

*»c»JWS*fc***S:in^fe- 7 o°c. n§Wtop-^n7tb7x 

7 5 4 % («#ta««5 4IS) T?*>ofc- 

[0 0 8 3] 
£J6«3 3 

0. 0 0 1 g(Z)*^;i/ (b'j7x-^7-f >) ± (0. 0 0 2 mmo 1) 
Z*&J-)llmHZmBLtc.mmKtth, 0. 14gfflo-^nP7x^l/7 
•fe^l/> (1 mmo 1) , 0. 0 5 gOililil (0. 5 mmo 1) &0. 5ml 

x^VCDiR*tt6 6% OMUP&Ifc 3 3 0 HI) T*&ofe= 

[0 0 8 4] 
HifcW 3 4 

0. OOlgO^f^/ (MJ7x-^7>f» ^ (0. 0 0 2mmol) 
fc** 7-/1/1 ml K:*#L&*«»C&U 0. 1 1 g©5-A^»^ b U/V 
(lmmol), 0. 0 5g(Z)I«® (0. 5mmo 1)5:0. 5 m 1 0>2MC» 

JR*6M:8 3% (ftK&@«St4 6 5 IS) T'&ofco 
[0 0 8 5] 
3 5 

0. 0 0 1 gC^f^ (b'J7x-^7-f » ^ (0. 0 0 2mmol) 
S^df/-MmlC*»lfc**K:*fU 0. 0 9gOl-A^fJ/> (1mm 
ol), 0. 0 5g©M^ (0. 5 mmo 1)£0. 5 m 1 <Z>2MC»*P31irfe 
*»*&iDAfe. 60iC v 2«»2-A^/>0«99% (ft* 



2 3 
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9 5m) -efeofe. 

[0 0 8 6] 

H«S«3 6 

0. OOlg0^f;b (b'J7i-M^7-f» i (0. 0 0 2mmol) 
Z*$J-Jl3mUzmMbtc.mmKtth, 0. 09gffl2-^i/>(lmm 
ol), 0. 0 5g©Iit(0. 5mmol) SO. 5 m 1 G)2KlC»j»31i:fc 

TkmmzMZ-tc* sot, 5WW©2-A^;>«)W4 2i 3- 
>©iR^tt3 4% mmmum. 3 8 0 0) -e^ofe. 

[0 0 8 7] 

HSgM 3 7 

0. 001g©^f^ (hU7i-^7-f>) ^ (0. 0.0 2mmol) 
&*#;-;V3mUC|§j&Lfc^mJC*fU 0. 12g©4-m> (1mm 
ol), 0. 0 5g©W (0. 5mmol) SO. 5ml®*^HStfc 

HPf£$t4 601) -e&ofco 

[0 0 8 8] 

£1641 3 8 

0. 0 0 5 gCD^^;V ( I- 'J7i-;v^^7^f » £ (0. 0 1 mmo 1) & 
**;-/l/3mlJC»#bfc*«K:MU 0. 19g©^7x-;V7tf l/> ( 
1 mm o 1 ) , 0. 05g (DWMWL (0. 5 mmo 1 ) £0. 5ml ©TKtC^I? 

s-&fe*»*&in^.fe- 70^ 5«»2-7i-mh7x;>( 




0. 0 0 5 g(D^^;i^ (h U :7;n— ;i/;ft;*:7.Y >) ^ (0. 0 1 mmo 1) & 
**y-/b3mlfc##Ufc*?ftK:*fU 0. 1 2g<0 1-7x-^/-l-7"D 
tf> (lmmol), 0. 0 5 gOWMW. (0. 5 mmo 1) SO. 5 m 1 ©7jc 
tC»#S-&fe*»«S:iDit.fe. 7 0°C, 5Hfrro«#«. 7DW7i;>» 

4 5%, h v^jk^3 o%-e#^tife (MMKiittg& 7 5 ED . 




[0 0 8 9] 



mm 3 9 



2 4 
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[0 0 9 0] 

MMMA 0 

0. 00 1g(D^f^ (hy7x-^7-f>) i (0. 0 0 2mmol) 

ots) 0 . 

[0 0 9 1] 
1 

0. 0 0 5 gCD^f ^/ (h'J 7i-^7-f >) i (0. Olmmol), 
0. 0 0 6 5 g©hi;7x-;i/*7v77>fb (0. 02mmol) ?£*&J-~)\; 
Zml\Z.^m^t=.mWLK^h. 0. llg©5^DD-l-W>(lmm 
oi), 0. 0 5gMt(0. 5mmol) 5:0. 5 m 1 (DTfclC 

lR^»2 3o/ 0 (iiM2 3®) -e&ofco 

[0 0 9 2] 
H»J4 2 

0. OO5g0^f;i/ (h'J7x-W7-f>) i (0. Olmmol) & 

^^y-^3 m i{c^b7c^tc*rb, 0. 1 1 g<D5-*nn-i-^>^ 

XUmol), 0. 05 gCD««l'(0. 5mmo 1) &0. 5 m 1 ©*IC 
o°c, 4^BBaH?«©5-^nn-2-/0*^>©JRs|Stt7 2% (ffi&^Et&Ut 

7 2 0) T'feofeo 
[0 0 9 3] 
§H»J4 3 

0. 0 0 5 gtf)*^;i/ (b';7x-^7-f>) ^(0. Olmmol) £ 
**y-/l/lmlfc*JS^fe**£*fU 0. 10gO5-A#i/>-l-t- 
;b (lmmo 1) , 0. 0 5g(Di«« (0. 5mmo 1) & 0 . 5 m 1 ©*IC 

0"C, 3^|fflfll#tfe©6-llFn^S/-2-/sdp-9-y>©JRS|8tt3 3% 
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]fggfc3 3 ®) "??&ofco 

[0 0 9 4] 
IHJ6M4 4 

0. Olgffl^f;!/ (b'j7x-;v*X7^f & (0. 0 2mmo 1) 
*;-/V2mlK:»#bfc*8^U 0. 18g®2-^-3-^>- 
2-^--;p (2mmo 1) , 0. 05 g<DWHfaWl (0. 5mmo 1) &0. 5m 

3 _^^. ;l/ _2-^^y >#IR^4 4%. 3 2 -fl>#JR*S2 

0%T?#e>tlfc (tt*i«»6 4ia) . 
[0 0 9 5] 

mmm* 5 

0.0 1 g<D*<?>\/ (HJ7i-^7^ >) & (0. 0 2mmo 1) 
*;-/l/2mlJC»#Ufc*ttfc;*fU 0. 26g©l-If-fl/-l-^0 
(2mmo 1) , 0. 30gffll2^>^Xh (VI) »J As* • *5ftl 
!| (H3 (PW12O40) • nH2 0) (0. 1 mmo 1) £0. 5ml ©7K 

n^^if 7 -;i/^iR^4 5%> s/^a^^s/U^r-fe hr^rt 7 

[0 0 9 6] 

H»J4 6 

0. 0 0 24 g®^f;i/ (h'J7x-MX7-f >) ^ (0. 0 0 5mmol 
) &*#>>-/U3ml fc*j*Lfe#*K:*fU 0. 13g©l, 4-i?Xf^ 
K>1f> (1 mmo 1) , 0. 0 5 g £>i»^ (0. 5 mmo 1) £0. 5ml 

©*K:»iWs*fc**«i*in^fe. 7o°c, zwmmw^ i-tt-juyizh' 
7x;>*W6 5%, i, 4 -yyttfrKyVyfrtoj+i 8%T?#e>tife ( 

ftKI9*S&2 0 2 0) „ 

[0 0 9 7] 
HSSM4 7 

0. 00 1g©^f^ (h'j7i-MX70) ^ (0. 0 0 2mmol) 



2 6 
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^2 0 0 2-2 5 6 1 2 9 

Z*9j~jiami\zmMht=.mWLK'Mh. o. i3g©i, s-j+v^y ( 

lnol), 0. 0 5g©m«gm(0. 5mmo 1) fcO. 5ml0*Klj|«f 

9%T*#£*lfc («8«IIrtgR9 9 01). 
[0 0 9 8] 
Hd£M4 8 

0. 00 1g<Dif^.(h'J7i-^7-f>) ^ (0. 0 0 2mmol) 
£;*#y-;V0. 6mllC»»bfeiiK:*tU 0. 0 2 3 g0 2-Xf-;i/f 
t7i> (0. 2mmo 1) , 0. 0 1 g CDffffilfe (0. 1 mmo 1 ) & 0 . 1 
ml©*lC|§i§tfc*itmfe. 7 0X3, ll»naH?«<Z)2-T«fe^^ 
*7x>flDJRsptt9 2% (ftttlBffiSR9 2 0) T'feofeo 
[0 0 9 9] 
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mm 



■5 = 



i 



ffiliE#2 003-303 5 9.6 7 



^p2 0 0 2-2 5 6 1 2 9 ^ 

immm<x>** #02002-256129 

^### 50201302726 

ffi^'g «l« ** 6 9 9 6. 

[JtffiB] ^14^ 8H30H 



I 



1 
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ffi m a 



»J#-^ [3 0 1 0 2 1 5 3 3] 

1 . ^35^ 0 2 0 0 1^ 20 

& ffi ao§tf»=H5Hi£S#wi-3-i 
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